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PACKAGE STRUCTURE OF AN OPTICAL
MODULE

BACKGROUND OF THE INVENTION

Field of the Invention

The present mvention relates to a package structure,
especially related to a package structure of an optical mod-
ule

Descriptions of the Related Art

Currently, optical proximity sensing modules have
become a mainstream technology choice of the new gen-
eration of intelligent electronic devices (such as smart
phones). When the electronic device 1s close to someone’s
cars (face detection) or placed 1n a pocket, the module will
immediately turn ofl the screen display to save power and
prevent accidental screen presses to provide a better user
experience. The action principle of the module 1s emitting a
light source with a light emitting chip, such as a light
emitting diode (LED), the light 1s reflected by the surface of
an object and 1s then projected onto a light recerving chip to
be converted to electrical signals for subsequent processing.

Taiwan Patent M428490 provides a package structure of
an optical module. The package structure comprises a sub-
strate, a light emitting chip, a light receiving chip, a cover
and two encapsulating gels. Each of the chips 1s disposed on
a substrate. The cover having a light emitting hole and a light
receiving hole 1s athixed on the substrate and covers the light
emitting chip and the light receiving chip separately to form
chambers, respectively. Each of the encapsulating gels is
filled in each of the chambers to coat each of the chips 1n
order to achieve the above purposes.

However, the internal components of the optical module
mainly comprise the light emitting chip and the light receiv-
ing chip, and the optical module only works after being
equipped with other functional modules or related passive
components. This way leads to an overall structure volume
increase of the whole optical elements and the high assem-
bly costs.

In summary, the conventional optical module has the
above drawbacks and needs to be improved.

SUMMARY OF THE INVENTION

The main objective of the present invention 1s to provide
a package structure of an optical module to eflectively
reduce the volume of the whole structure and to decrease the
packaging costs.

In order to achieve the above objective, the package
structure of an optical module of the present invention
comprises a substrate, a light emitting chip, a light receiving
chip, an electronic unit, two encapsulating gels and a cover.
The substrate 1s defined with a light receiving region and a
light emitting region. The light receiving chip 1s disposed on
the light rece1ving region of the substrate. The light emitting
chip 1s disposed on the light emitting region of the substrate.
The electronic unit 1s disposed on the substrate and 1is
clectrically connected to the light emitting chip. Each of the
encapsulating gels 1s coated on the light receiving chip, the
light emitting chip and the electronic unit. The cover 1is
disposed on the substrate and has a light emitting hole and
a light receiving hole, and the light emitting hole and the
light receiving hole are located above the light emitting chip
and the light receiving chip, respectively.

Each of the encapsulating gels and the cover are made of
light transmissive resin and opaque resin, respectively.
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The cover has a first receiving space and a second
receiving space, and the first recerving space and the second
receiving space are connected to the light emitting hole and
the light receiving hole, respectively.

The light receiving chip and the light emitting chip are
received 1n the first recerving space and the second receiving
space, respectively.

The substrate 1s a non-ceramic substrate, which comprises
an organic Bistmaleimide Triazine substrate.

The present invention further provides a packaging
method of an optical module, and the method comprises the
following steps of:

(a) defining an emitting region and a receiving region on
a substrate:

(b) electrically connecting the electronic unit to the sub-
strate;

(¢) electrically connecting a light receiving chip and a
light emitting chip to the emitting region and the receiving
region of the substrate, respectively;

(d) disposing an opaque cover on the substrate; and

(¢) forming light transmissive encapsulating gels on each
of the chips and the electronic unit.

The electronic unit and the substrate are disposed by
Surface Mount Technology.

The electronic unit and the light emitting chip are elec-
trically connected 1n series or in parallel.

Each of the chips 1s electrically connected to the substrate
by a wire bonding process and a die attaching process.

The packaging method further comprises a step (1) of
cutting or punching the optical module made 1n the step (a)
to step (d).

Thereby, the package structure of the optical module of
the present invention integrates the electronic units, such as
passive elements, functional ICs and dies, into one package
structure. The optical module of the present invention hav-
ing the design of electrically connecting the electronic unit
and the light emitting chip provides the functions of current
limiting or function adjustment without being cooperated
with other modules. Therefore, compared to the conven-
tional art, the present invention not only decreases the work
process of assembling and packaging but also reduces the
whole structure volume and decreases the packaging costs.

To provide a further understanding of the composition,
characteristics and purpose of the present invention, the
following are descriptions describe several embodiments of
the present invention to explain the drawings 1n detail for
people skilled in this technical field can implement. The
following description lists the embodiments to merely 1llus-
trate the technical contents and characteristics of the present
invention. People have a general knowledge of this technical
field of the present imvention can proceed with various
simple modifications, replacements, or member omitting
belonging to the scope of the present mvention mtended to
protect.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a top view of a preferred embodiment of the
present 1nvention;

FIG. 2 1s a cross-sectional view along the 2-2 section line
of FIG. 1 of a preferred embodiment of the present inven-
tion; and

FIG. 3 1s a packaging flow diagram of a preferred embodi-
ment of the present invention.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

In order to 1illustrate the structure, characteristics and
cllectiveness of the present mnvention 1n detail, a preferred

embodiment and corresponding diagrams are 1llustrated as
follows.

Please refer to FIG. 1 and FIG. 2. The package structure
of an optical module 10 provided by a preferred embodiment
of the present invention 1s cut from a module of the package
array and comprises a substrate 20, a light receiving chip 30,
a light emitting chip 40, an electronic unit 50, two encap-
sulating gels 60, and a cover 70.

The substrate 20 1n the preferred embodiment 1s a non-
ceramic substrate, such as a Bismaleimide Triazine (known
as BT) substrate or a glass fiber (known as FR4) substrate
made of organic materials. Thereby, the material cost of the
substrate 20 1s low. The surface of the substrate 20 1s defined
with a light recerving region 22 and a light emitting region
24.

The light emitting chip 40 and the light receiving chip 30
are treated by a die attaching process and a wire bonding
process and are disposed on the light receiving region 22 and
the light emitting region 24 of the substrate 20. The light
emitting chip 40 1s used to emat light, and the light receiving
chip 30 1s used to recetve the light emitted from the light
emitting chip 40.

The electronic unit 50 1s disposed on the substrate 20 by
Surface Mount Technology and 1s electrically connected to
the light emitting chip 40 1n series or in parallel. Thereby, the
light emitting chip 40 has a function of current limiting or
function adjustment.

Each of the encapsulating gels 60 1s made of light
transmissive resin, such as transparent epoxy resin. Each of
the encapsulating gels 60 1s coated on the light receiving
chip 30 and the light emitting chip 40, respectively, and each
of the encapsulating gels 60 1s disposed on the light emitting
chip 40 and the light receiving chip 30, respectively.

The cover 70 1s integrally molded with the opaque resin,
such as opaque epoxy resin. The cover 70 1s disposed on the
substrate 20 and each of the encapsulating gels 60. The cover
70 has a light recerving hole 72, a light emitting hole 74, a
first rece1ving space 76 connected to the light receiving hole
72 and a second rece1ving space 78 connected to the light
emitting hole 74. The light receiving hole 72 and the light
emitting hole 74 are located above the light emitting chip 40
and the light receiving chip 30, respectively, and the light
receiving chip 30 and the light emitting chip 40 are recerved
in the first receiving space 76 and the second receiving space
78, respectively.

FIGS. 3(A) to 3(E) show the packaging process of the
optical module of the present invention. The first step A 1s
defining the light receiving region 22 and the light emitting
region 24 on a single substrate 20 of each array substrate.
The second step B 1s disposing the electronic units 50 on the
substrate 20 by surface mount technology. The third step C
1s disposing the light receiving chip 30 and the light emitting
chip 40 on the light receiving region 22 and the light
emitting region 24 of the substrate 20, respectively, by a die
attaching process and a wire bonding process. The fourth
step D 1s positioning the opaque cover 70 at a predetermined
position, and the predetermined position i the present
embodiment 1s to form the light recerving hole 72 and the
light emitting hole 74 of the cover 70 above the light
receiving chip 30 and the light emitting chip 40. The cover
1s cap attached on the substrate 20. The light receiving chip
30, the light emitting chip 40 and the electronic unit 50 are
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received 1n the first receiving space 76 and the second
receiving space 78, respectively. The fifth step E 1s filling the
light transmissive encapsulating gels 60 through the light
receiving hole 72 and the light emitting hole 74 of the cover
70. The encapsulating gels 60 are filled in the first receiving
space 76 and the second receiving space 78 and coat the light
receiving chip 30 and the light emitting chip 40. Thereby, the
light transmaission loss and distortion happened between the
light emitting chip 40 and the light receiving chip 30 1is
reduced, and the chips 30, 40 are protected.

In summary, the electronic unit 30 of the optical module
of the present invention provides electrical signals with
current limiting or function adjustment to the light emitting
chip 40 for light emission. The light emitted from the light
emitting chip 40 passes the encapsulating gels 60 and then
projected on the surface of the object through the light
emitting hole 74 of the cover 70. The light reflected from the
surface of the object 1s received through the light receiving
hole 72 of the cover 70 and 1s projected on the encapsulating
gels 60. The light 1s then transmitted though the encapsu-
lating gels 60 to the light receiving chip 30. The light
receiving chup 30 converts the received light signals 1nto
clectrical signals for operation processing. In this way, the
package structure of the optical module of the present
invention integrates electronic units, such as passive com-
ponents, functional ICs or dies, into a single package struc-
ture. With the design of electrically connecting the electronic
umt and the light emitting chip, the optical module of the
present invention provides the functions of current limiting
or function adjustment without being cooperated with other
modules. Therefore, compared to the conventional art, the
present invention not only decreases the work process of
assembling and packaging but also reduces the whole struc-
ture volume and decreases the packaging costs.

The constituent elements 1n the above embodiments of the
present invention are only for illustration and are not
intended to limit the scope of the present invention. Other
substitutions, equivalent elements or changes should be
covered by the scope of the claim of the present invention.

What 1s claimed 1s:

1. A package structure of an optical module, comprising;:

a substrate being defined with a light receiving region and
a light emitting region;

a light receiving chip disposed on the light receiving
region ol the substrate;

a light emitting chip disposed on the light emitting region
of the substrate;

an electronic unit disposed on the substrate and electri-
cally connected to the light emitting chip;

two encapsulating gels coated on the light receiving chip,
the light emitting chip and the electronic unit; and

a cover disposed on the substrate and having a light
emitting hole and a light recerving hole, and the light
emitting hole and the light receiving hole being located
above the light emitting chip and the light receiving
chip, respectively,

wherein the cover has a first receiving space and a second
receiving space individually separated from the first
receiving space,

wherein the first receiving space and the second receiving
space are connected to the light receiving hole and the
light emitting hole, respectively,

wherein the light receiving chip and the light emitting
chip are received 1n the first recerving space and the
second receiving space, respectively, and the electronic
unit 1s received 1n the first recerving space,
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wherein one of the two encapsulating gels 1s filled 1n the
light receiving hole and the first receiving space, and
the other of the two encapsulating gels 1s filled 1n the
light emitting hole and the second receiving space.

2. The package structure of the optical module as claimed
in claim 1, wherein each of the encapsulating gels and the
cover are made of light transmissive resin and opaque resin,
respectively.

3. The package structure of the optical module as claimed
in claim 1, wherein the substrate 1s a non-ceramic substrate,
which comprises an organic Bismaleimide Triazine sub-
strate.

4. A packaging method of an optical module, the method
comprising the following steps of:

(a) defining an emitting region and a receiving region on

a substrate;

(b) electrically connecting an electronic unmit to the sub-
strate;

(c) electrically connecting a light receiving chip and a
light emitting chip to the receiving region and the
emitting region of the substrate, respectively;

(d) disposing an opaque cover on the substrate, wherein
the cover has a light emitting hole, a light receiving
hole, a first receiving space and a second receiving
space individually separated from the first receiving
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space, and the first receiving space and the second
receiving space are connected to the light receiving
hole and the light emitting hole, respectively, the light
receiving chip and the light emitting chip are received
in the first receiving space and the second receiving
space, respectively, and the electronic unit 1s received
in the first receiving space;

(¢) forming two light transmissive encapsulating gels on

cach of the chips and the electronic unit; and

(1) filling one of the two encapsulating gels 1n the light

receiving hole and the first receiving space, and filling
the other of the two encapsulating gels 1n the light
emitting hole and the second receiving space.

5. The packaging method of the optical module as claimed
in claim 4, wherein the electronic unit and the substrate are
disposed by Surface Mount Technology.

6. The packaging method of the optical module as claimed
in claim 4, wherein the electronic unit and the light emitting
chip are electrically connected 1n series or in parallel.

7. The packaging method of the optical module as claimed
in claim 4, wherein each of the chips 1s electrically con-

nected to the substrate by a wire bonding process and a die
attaching process.



	Front Page
	Drawings
	Specification
	Claims

